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Supplementary methods
S1. Rationale for active comparator selection
DPP4i drugs were selected as the active comparator for several methodological and clinical reasons. DPP4i has demonstrated noninferiority for major cardiovascular outcomes in SAVOR-TIMI 53, EXAMINE, and TECOS [21, 22, 23]. While DPP4is have modest effects on albuminuria—for example, a 14% lower hazard of categorical albuminuria progression in CARMELINA and a pooled reduction in the albumin-to-creatinine ratio of 2.76 mg/g (0.31 mg/mmol) [24, 25]—randomized trials and meta-analyses have not demonstrated an improvement in hard kidney outcomes [24, 26]. These characteristics support their selection as active comparators for evaluating clinically meaningful kidney endpoints.
Second, active comparator designs control for confounding by indication, treatment intensity, and healthcare engagement that systematically bias comparisons with untreated controls.
While DPP4is differ from semaglutide in terms of glycemic efficacy, weight reduction, and cardiorenal benefits, they represent a more methodologically sound comparator than SGLT2is, which have established independent kidney benefits that would obscure the impact of semaglutide. Alternative second-line agents—including sulfonylureas, insulin, and thiazolidinediones—were not suitable comparators because of their opposite effects on weight and declining contemporary use. The study employed robust multivariable adjustment, including baseline HbA1c, BMI, and cardiovascular disease status, to control for differences in treatment indications between semaglutide initiators and DPP4i initiators.
Third, DPP4is remained in widespread clinical use throughout the study period (2019--2024), particularly in primary care settings, providing a contemporaneous and clinically relevant comparison group.
S2. Detailed primary endpoint definition rationale
The composite kidney outcome was designed to capture clinically meaningful kidney deterioration in a population at low to moderate baseline risk for renal complications. In such populations, progression to end-stage kidney disease is uncommon, necessitating the inclusion of earlier markers of kidney function decline to ensure adequate statistical power and clinical relevance.
eGFR decline ≥30%: The FDA and EMA are willing to consider a 30–40% GFR decline as a surrogate endpoint for kidney failure under appropriate conditions [27]. In a meta-analysis of more than 1.7 million participants, a 30% decrease in the eGFR was strongly associated with subsequent ESKD and mortality, with associations preserved among participants with baseline eGFRs ≥60 mL/min/1.73 m² [4].
New-onset or worsening albuminuria: Albuminuria was included, as it frequently represents the first detectable marker of kidney damage in patients with low to moderate KDIGO risk and preserved eGFR. In patients with type 2 diabetes and preserved kidney function, albuminuria is associated with early morphologic kidney damage when the eGFR is still preserved and is superior to the eGFR for predicting early structural glomerular lesions [12]. Albuminuria independently predicts kidney failure, cardiovascular events, and mortality even in patients with eGFRs >60 mL/min/1.73 m² [13, 14, 15].
All-cause death: Due to the retrospective nature of the study and the absence of adjudicated cause-of-death data in the database, all-cause death was included in the composite endpoint instead of cardiovascular death.
S3. Secondary endpoint analysis
For the outcomes related to time to event, Cox proportional hazards models were fitted. Similar to the primary composite outcome, the analysis followed an intention-to-treat principle, and HRs were adjusted for prespecified covariates.
Analysis of transitions across KDIGO categories                                                                                            KDIGO risk categories were determined at each assessment via the eGFR and UACR according to the KDIGO classification [5]. Transitions between KDIGO categories at the end of the follow-up were analyzed. For each participant, the follow-up KDIGO category was defined as the last available measurements of the eGFR and UACR. When the eGFR and UACR were not measured on the same date, values obtained within ±90 days were paired for risk classification. For participants whose final follow-up category represented deterioration or regression, the time to transition was defined as the first date on which that final category was reached. KDIGO categories were treated as ordinal outcomes, such that progression to a given category included all transitions to that category or to a more severe category, as appropriate. Transition rates across KDIGO categories were analyzed via Cox proportional hazards models. Death was included as a component of deterioration outcomes to avoid treating death as noninformative censoring.
Exploratory joint subgroup analysis by baseline HbA1c and diabetes duration
In an exploratory analysis, treatment effects were examined across eight jointly defined strata of baseline HbA1c (<7% vs ≥7%) and diabetes duration (<5, 5–<10, 10–<15, ≥15 years), using a single Cox model including a three-way interaction between treatment assignment, HbA1c category and diabetes duration category. Stratum-specific HRs were derived from this model, and the three-way interaction term was tested to assess whether effect modification by HbA1c differed by diabetes duration.
S4. Statistical power estimation
The feasibility assessment of the MHS database revealed that approximately 30,000 semaglutide initiators and 11,000 DPP4i initiators met the initial inclusion criteria between August 2019 and August 2024. Sample size assumptions are based on a retrospective study from the same database comparing kidney outcomes between SGLT2i and DPP4i cohorts [28]. In the subpopulation without evident renal disease, the cumulative incidence of the composite outcome (eGFR decline ≥40%, kidney failure, and all-cause death) was ~6.0% in the DPP4i group after 5 years.
Our study incorporates an expanded composite outcome including an eGFR decline ≥30%, new-onset or worsening albuminuria, kidney failure, and all-cause death. In a European cohort of screen-detected type 2 diabetes patients, 15% developed new albuminuria over 5.3 years [29]. Adjusting for the assumed shorter follow-up period and accounting for time-to-first-event censoring, where albuminuria progression and 30% eGFR decline often precede the harder outcomes of kidney failure or death, we conservatively estimated a composite event rate of approximately 10–12% in the DPP4i group among patients at low to moderate KDIGO risk.
With this event rate, the required sample sizes per group are as follows:
to detect 15% risk reduction (HR 0.85): approximately 3,200–3,600 participants per group
to detect 20% risk reduction (HR 0.80): approximately 1,800–2,000 participants per group
(80% power, α=0.05, two-sided)
The available sample of ~30,000 semaglutide and >10,000 DPP4i initiators (before being restricted to low to moderate KDIGO risk categories and 1:1 matching) was anticipated to provide adequate power to detect a 15–20% risk reduction in the composite kidney outcome, representing a clinically meaningful difference.
S5. Software statement
Statistical analyses and preparation of tables and figures were performed via R version 4.5.0. The R packages used, with their versions, were car (3.1.3), CBPS (0.23), corrplot (0.0.95), DataExplorer (0.8.4), DT (0.34.0), dtrackr (0.5.0), emmeans (2.0.2), forestploter (1.1.3), ggsurvfit (1.2.0), grid (4.5.0), gt (1.1.0), gtsummary (2.4.0), here (1.0.2), htmltools (0.5.8.1), janitor (2.2.1), kableExtra (1.4.0), knitr (1.50), MatchIt (4.7.2), mice (3.19.0), patchwork (1.3.2), RColorBrewer (1.1.3), renv (1.1.5), rmarkdown (2.30), scales (1.4.0), sessioninfo (1.2.3), SmartEDA (0.3.10), snakecase (0.11.1), survival (3.8.3), survminer (0.5.1), tidycmprsk (1.1.2), tidyselect (1.2.1), tidyverse (2.0.0), validate (1.1.6), withr (3.0.2), and writexl (1.5.4).
Supplementary tables
Table S1. Propensity score model variables

	Demographic parameters
	Clinical parameters 
	Comorbidities/medications

	Sex
Female/male
	eGFR (mL/min/1.73 m²), categorical
45-<60
60-<90
≥90
	Medications
Metformin
Insulin
Renin-angiotensin system inhibitor
Mineralocorticoid receptor antagonist

	Age (years), categorical
18-<35; 35-<45; 45-<55; 55-<65;
65-<75; ≥75
	UACR (mg/g), categorical a
0; <15; ≥15-<30; 30-<300
	Medical history
Acute Kidney Injury
Retinopathy
Ischemic Heart Disease
Heart Failure

	Socioeconomic status, categorical
1-3 (low); 4-5 (medium-low);
6-7 (medium-high); 8-10 (high)
	Systolic blood pressure (mm Hg),
categorical
<120; 120-<130; 130-<140
140-<150; ≥150; missing
	

	
	Diabetes duration (years),
categorical
<1; 1-<5; 5-<10; 10-<15; ≥15
	 

	
	HbA1c (%), categorical a
<6; 6-<7; 7-<8; 8-<9; ≥9; missing
	

	
	BMI (kg/m2), categorical
<25; 25-<27; 27-<30; 30-<35; 35-<40;
≥40; missing
	


a HbA1c and UACR variables are presented in the units used in the fitted models; corresponding SI values are reported in Tables 1 and S4. SI equivalents: UACR 15/30/300 mg/g = 1.7/3.4/33.9 mg/mmol; HbA1c 6/7/8/9% = 42/53/64/75 mmol/mol. BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; MHS, Maccabi Healthcare Services; UACR, urine albumin‒creatinine ratio.
Table S2. Variable definitions 

	Variable 
	Definition 

	Demographics 

	Age 
	Age at the index date 

	Sex 
	Male /female 

	Socioeconomic status (SES)
	Area-level score based on the residential statistical area (1–10; higher scores indicate greater socioeconomic advantage); most recent score recorded within the 365 days before the index date

	Measurements 

	Blood pressure (mm Hg)  
	Most recent measurement obtained from 365 days before through 30 days after the index date

	BMI (kg/m2)
	Most recent measurement obtained from 365 days before through 30 days after the index date

	Laboratory tests and related parameters 

	HbA1c (%) a
LDL cholesterol (mg/dL) a
HDL cholesterol (mg/dL) a
Triglycerides (mg/dL) a
UACR (mg/g) a
	Most recent measurement obtained within the 365 days before the index date

	eGFR (mL/min/1.73 m²) 
	Most recent eGFR value recorded within the 365 days before the index date, calculated using the 2009 CKD-EPI equation

	KDIGO kidney risk category
	Category assigned using baseline eGFR and UACR

	Medical history 

	Diabetes duration (years)  
	Time from inclusion in the MHS T2D registry to the index date

	Ischemic Heart Disease (IHD)
	Confirmed inclusion in the MHS IHD registry before the index date (yes/no)

	Heart Failure (HF)
	Confirmed inclusion in the MHS HF registry before the index date (yes/no)

	Stroke 
	Confirmed inclusion in the MHS Stroke (Cerebrovascular Accident)    registry before the index date (yes/no)

	Peripheral Vascular Disease (PVD)
	Confirmed inclusion in the MHS PVD registry before the index date (yes/no)

	Acute Kidney Injury (AKI) 
	Confirmed diagnosis recorded in MHS electronic records before the index date: ICD-9 codes 584.5-584.9; yes/no 

	Atrial Fibrillation
	Confirmed diagnosis recorded in MHS electronic records before the index date: ICD-9 code 427.31; yes/no 

	Chronic Liver Disease
	Confirmed diagnosis recorded in MHS electronic records before the index date: ICD-9 codes 571.X; yes/no 

	Retinopathy
	Confirmed diagnosis recorded in MHS electronic records before the index date: ICD-9 codes 362.X; yes/no 

	Background medications b

	Metformin 
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date. ATC-5 codes: A10BA02, A10BD07, A10BD08, A10BD11, A10BD10, A10BD15, A10BD20

	Insulin 
	Baseline use: purchase of at least one package from 90 days before through 90 days after the index date. ATC-3 code: A10A

	Renin-angiotensin system inhibitor
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date. ATC-5 codes: C09AA01, C09AA02, C09AA03, C09AA05, C09AA06, C09AA07, C09AA08, C09AA09, C09AA13, C09CA01, C09CA03, C09CA04, C09CA06, C09CA08, C09DX02, C09DX04, C09DA01, C09DA03, C09DA04, C09DA06, C09BA05, C09BA08, C09BA09, C09BB02, C09DB01

	Mineralocorticoid receptor antagonist
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date. ATC-5 codes: C03DA01, C03DA04, C03DA05

	SGLT2i
	Baseline use: purchase of at least 1 package within 180 days before the index date. ATC-5 codes: A10BK03, A10BK01, A10BK04, A10BD15, A10BD20 

	Beta-blockers
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date. ATC-3 code: C07A

	Antithrombotic agents
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date. ATC-3 code: B01A

	Lipid modifying agents
	Baseline use: purchase of at least three packages from 90 days before through 90 days after the index date.  ATC-3 codes: C10A, C10B


a  HbA1c, UACR and lipid variables are presented in the units used in the fitted models; corresponding SI values are reported in Tables 1 and S4.. b Exposure windows and package thresholds were tailored to each medication's typical dispensing pattern and daily dosing regimen rather than applying a uniform rule across all drug classes. Because SGLT2 inhibitor status was central to stratification and outcome analyses, a more sensitive single-package/180-day definition was used to minimize misclassification of true users as unexposed; the 3-package/±90-day rule applied to other background medications was tested for SGLT2 inhibitors in a sensitivity analysis, with results essentially unchanged (see Supplementary Table S7). ATC, Anatomical Therapeutic Chemical; BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; ICD, International Classification of Diseases; IHD, ischemic heart disease; LDL, low-density lipoprotein; MHS, Maccabi Healthcare Services; PVD, peripheral vascular disease; SGLT2i, sodium–glucose cotransporter-2 inhibitor; T2D, type 2 diabetes; UACR, urine albumin‒creatinine ratio.   
Table S3. Adjustment model variables

	Demographic parameters
	Clinical parameters 
	Comorbidities/
medications

	Sex
Female/male
	Systolic blood pressure (mm Hg),
continuous

	Medications
Metformin
Insulin
Renin-angiotensin system inhibitor
Mineralocorticoid receptor antagonist
SGLT2i
Beta blockers
Antithrombotic agents
Lipid modifying agents

	Age (years), continuous

	Diabetes duration (years),
continuous
	Medical history
Ischemic Heart Disease
Heart Failure
Stroke
Peripheral Vascular Disease
Atrial Fibrillation
Chronic Liver Disease

	Socioeconomic status,
continuous

	HbA1c (%), continuous
	

	
	BMI (kg/m2), continuous
	 

	
	KDIGO kidney risk category
Low/Moderate
	

	
	LDL cholesterol (mg/dL), continuous
HDL cholesterol (mg/dL), continuous
Triglycerides (mg/dL), continuous

	



HbA1c and lipid variables are presented in the units used in the fitted models; corresponding SI values are reported in Tables 1 and S4. BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; KDIGO, Kidney Disease: Improving Global Outcomes; LDL, low-density lipoprotein; MHS, Maccabi Healthcare Services; SGLT2i, sodium‒glucose cotransporter-2 inhibitor; UACR, urine albumin‒creatinine ratio.
Table S4. Baseline characteristics before matching

	Characteristics
	DPP4i N = 8388
	Semaglutide N = 21955
	SMD

	Sex
	
	 0.01

	Male
	4398 (52.4%)
	11574 (52.7%)
	

	Female
	3990 (47.6%)
	10381 (47.3%)
	

	Age, years
	

	Mean (SD)
	63.6 (11.6)
	60.1 (10.5)
	 0.32

	Socioeconomic status category
	
	 0.11

	1-3 (low)
	988 (11.8%)
	2257 (10.3%)
	 

	4-5 (medium-low)
	2406 (28.7%)
	5666 (25.8%)
	 

	6-7 (medium-high)
	2836 (33.8%)
	7440 (33.9%)
	

	8-10 (high)
	2140 (25.5%)
	6551 (29.8%)
	 

	Missing 
	18 (0.2%)
	41 (0.2%)
	

	Diabetes duration, years
	

	Median (IQR)
	6.5 (2.4-11.5)
	7.3 (2.9-12.9)
	 0.14

	 HbA1c, %
	

	Mean (SD)
	7.7 (1.6)
	7.2 (1.5)
	 0.30

	Missing N (%)
	42 (0.5%)
	116 (0.5%)
	

	HbA1c, mmol/mol
	 
	

	Mean (SD)
	60.7 (17.5)
	55.2 (16.4)
	 0.30

	eGFR, mL/min/1.73 m²
	 

	Mean (SD)
	86.4 (16.7)
	89.1 (16.2)
	 0.17

	eGFR category, mL/min/1.73 m²
	
	 0.17 

	45-<60
	564 (6.7%)
	973 (4.4%)
	 

	60-<90
	3955 (47.2%)
	9107 (41.5%)
	 

	≥90
	3869 (46.1%)
	11875 (54.1%)
	 

	Missing N (%)
	0 (0.0%)
	0 (0.0%)
	

	UACR, mg/g
	

	Median (IQR)
	6.1 (0.0-23.1)
	6.6 (0.0-24.9)
	 0.05

	UACR, mg/mmol
	

	Median (IQR)
	0.69 (0.00–2.61)
	 0.75 (0.00–2.82)
	 0.05

	UACR category
	
	 0.04

	<30 mg/g (<3.4 mg/mmol)
	6738 (80.3%)
	17252 (78.6%)
	 

	 30–<300 mg/g (3.4–<33.9 mg/mmol)
	1650 (19.7%)
	4703 (21.4%)
	 

	Missing N (%)
	0 (0.0%)
	0 (0.0%)
	

	Kidney risk category
(KDIGO classification)
	
	 0.01

	Low
	6174 (73.6%)
	16279 (74.1%)
	 

	Moderate
	2214 (26.4%)
	5676 (25.9%)
	 

	BMI, kg/m2
	

	Mean (SD)
	30.3 (5.4)
	33.8 (5.6)
	 0.65

	Missing N (%)
	1498 (17.9%)
	2198 (10.0%)
	

	Systolic blood pressure, mm Hg
	

	Mean (SD)
	132.9 (15.4)
	132.9 (15.1)
	<0.01

	Missing N (%)
	531 (6.3%)
	1561 (7.1%)
	

	Diastolic blood pressure, mm Hg
	

	Mean (SD)
	78.2 (9.4)
	78.9 (9.3)
	0.07

	Missing N (%)
	531 (6.3%)
	1561 (7.1%)
	

	HDL cholesterol, mmol/L
	 

	Mean (SD)
	1.21 (0.30)
	1.19 (0.29)
	 0.05

	Missing N (%)
	83 (1.0%)
	278 (1.3%)
	

	LDL cholesterol, mmol/L
	 

	Mean (SD)
	2.47 (0.95)
	2.42 (0.94)
	 0.06

	Missing N (%)
	163 (1.9%)
	442 (2.0%)
	

	Triglycerides, mmol/L
	 

	Median (IQR)
	1.74 (1.25–2.42)
	1.74 (1.28–2.44)
	 0.01

	Missing N (%)
	76 (0.9%)
	262 (1.2%)
	

	Medications
	 

	Metformin
	6034 (71.9%)
	14346 (65.3%)
	 0.14

	Insulin
	618 (7.4%)
	2995 (13.6%)
	 0.21

	SGLT2 inhibitor
	1229 (14.7%)
	6967 (31.7%)
	 0.41

	Renin-angiotensin system inhibitor
	4099 (48.9%)
	11814 (53.8%)
	 0.10

	Mineralocorticoid receptor antagonist
	191 (2.3%)
	736 (3.4%)
	 0.07

	Diuretic
	1278 (15.2%)
	3325 (15.1%)
	<0.01

	Lipid modifying agent
	5293 (63.1%)
	13603 (62.0%)
	 0.02

	Antithrombotic agent
	2837 (33.8%)
	7880 (35.9%)
	 0.04

	Comorbidities
	 

	Ischemic heart disease
	849 (10.1%)
	3382 (15.4%)
	 0.16

	Stroke
	198 (2.4%)
	445 (2.0%)
	 0.02

	Peripheral vascular disease
	196 (2.3%)
	615 (2.8%)
	 0.03

	Heart failure
	84 (1.0%)
	408 (1.9%)
	 0.07

	Atrial fibrillation
	397 (4.7%)
	1180 (5.4%)
	 0.03

	Retinopathy
	165 (2.0%)
	765 (3.5%)
	 0.09


Data are presented as n (%) for categorical variables, means (SDs) for normally distributed continuous variables, and medians (IQRs) for nonnormally distributed continuous variables. BMI, body mass index; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; IQR, interquartile range; KDIGO, Kidney Disease: Improving Global Outcomes; LDL, low-density lipoprotein; SD, standard deviation; SGLT2i, sodium‒glucose cotransporter-2 inhibitor; UACR, urine albumin‒creatinine ratio. SMD, standardized mean difference. For variables presented as medians (interquartile ranges), the SMD was calculated using the group means and standard deviations. SMDs are reported as absolute values.
Table S5. Laboratory testing frequency by treatment group

	 Period
	 Laboratory test
	 DPP4i, mean (SD)
	 Semaglutide, mean (SD)

	 Baseline
	 eGFR
	 2.26 (1.64)
	 2.20 (1.38)

	
	 UACR
	 1.52 (0.74)
	 1.53 (0.78)

	 Follow-up
	 eGFR
	 5.99 (4.32)
	 5.32 (3.74)

	
	 UACR
	 3.67 (1.87)
	 3.38 (1.83)


The values are the means (SDs) of the number of laboratory tests per participant. The baseline period was 365 days before treatment initiation; follow-up refers to the study follow-up period of 36 months. DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; UACR, urine albumin–creatinine ratio.
Table S6. First occurrence of the primary composite outcome and individual components

	
	DPP4i
N = 6705
	Semaglutide
N = 6705
	p value

	
	                        n of events (%)
	

	Primary composite outcome events a
	844 (12.6%)
	581 (8.7%)
	<0.001

	eGFR
decline of at least 30%
	191 (2.8%)
	125 (1.9%)
	  0.004

	New-onset or worsening albuminuria
	545 (8.1%)
	399 (6.0%)
	<0.001

	ESKD (end-stage kidney disease)
	 2 (<0.1%)
	 3 (<0.1%)
	  0.6

	All-cause death
	114 (1.7%)
	61 (0.9%)
	<0.001


The event counts and percentages are descriptive and unadjusted. P values were calculated via log-rank tests. Adjusted hazard ratios are reported in the main time‒event analyses. a For the composite outcome, each participant contributed only once according to the time of first event occurrence. If multiple outcome components occurred on the same day in the same participant, each component was counted in its respective category; therefore, component totals may exceed the number of composite events. DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease.
Table S7. Sensitivity analysis: 3-month peri-index SGLT2i exposure definition 
 
	Primary composite outcome
	Adjusted HR 

	General study cohort 
	0.69; 95% CI 0.62–0.78; p<0.001

	Participants with SGLT2i at baseline 
	0.69; 95% CI 0.53–0.91; p=0.010

	Participants without SGLT2i at baseline
	0.69; 95% CI 0.61–0.79; p<0.001


SGLT2i baseline use definition: purchase of at least 3 packages within the period of 90 days before and after the index date. 



Supplementary figures
Figure S1. Cumulative cohort entry over time

[image: ]
Cumulative numbers of matched DPP4i and semaglutide initiators by calendar quarter of cohort entry. The dashed vertical line marks 28 February 2022, the latest cohort-entry date allowing 36 months of potential follow-up before the end of data availability on 28 February 2025. Participants entering the cohort on or before 28 February 2022 could have up to 36 months of follow-up. DPP4i, dipeptidyl peptidase-4 inhibitor.










Figure S2. Primary composite outcome over up to 5 years of follow-up

[image: ]
Kaplan–Meier curves for the primary composite outcome over fully available follow-up data, with a maximum of approximately 5 years. The composite outcome comprised confirmed ≥30% eGFR decline, new-onset or worsening albuminuria, ESKD, or all-cause death. Curves and the displayed HR and 95% CI are unadjusted; the adjusted HR is reported in the text. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio.









Figure S3. Composite outcome using a ≥40% eGFR decline threshold
[image: ]
Kaplan‒Meier curves for the composite outcome defined as the first occurrence of confirmed ≥40% eGFR decline, new-onset or worsening albuminuria, ESKD, or all-cause death. Curves and the displayed HR and 95% CI are unadjusted; the adjusted HR is reported in the text. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio.










Figure S4. Composite outcome using a ≥50% eGFR decline threshold

[image: ]
Kaplan‒Meier curves for the composite outcome defined as the first occurrence of confirmed ≥50% eGFR decline, new-onset or worsening albuminuria, ESKD, or all-cause death. Curves and the displayed HR and 95% CI are unadjusted; the adjusted HR is reported in the text. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio









Figure S5. Kidney-specific composite outcome
[image: ]

Kaplan‒Meier curves for the first occurrence of the kidney-specific composite outcome, defined as confirmed ≥30% eGFR decline, new-onset or worsening albuminuria, or ESKD. Curves and the displayed HR and 95% CI are unadjusted; the adjusted HR is reported in the text. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; HR, hazard ratio.









Figure S6. Kidney-specific composite outcome with death treated as a competing risk

[image: ]
Cumulative incidence curves for the first occurrence of the kidney-specific composite outcome, defined as confirmed ≥30% eGFR decline, new-onset or worsening albuminuria, or ESKD, with all-cause death treated as a competing event. The curves and displayed sHR and 95% CI are unadjusted; the adjusted sHR is reported in the text. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; sHR, subdistribution hazard ratio.
Figure S7. Exploratory joint subgroup analysis by baseline HbA1c and diabetes duration 

[image: ]
Adjusted HRs and 95% CIs for the primary composite outcome comparing semaglutide with DPP4i across joint strata of baseline HbA1c and diabetes duration. This exploratory analysis was not prespecified and was not adjusted for multiple comparisons. SI equivalent: HbA1c 7% = 53 mmol/mol. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; HbA1c, glycated hemoglobin; HR, hazard ratio.
Figure S8. Transitions in KDIGO risk categories at 36 months of the follow-up

[image: ]
Adjusted HRs and 95% CIs for transitions in KDIGO risk categories during follow-up. Death was included as a component of all deterioration outcomes. For deterioration outcomes, an HR <1 favors semaglutide; for regression to low risk, an HR >1 favors semaglutide. CI, confidence interval; DPP4i, dipeptidyl peptidase-4 inhibitor; HR, hazard ratio; KDIGO, Kidney Disease: Improving Global Outcomes.







Figure S9. Baseline characteristics across semaglutide evidence sources

[image: ]
Comparison of baseline characteristics in the matched semaglutide cohort from the current study (RWE; N=6705) and the semaglutide groups in FLOW (N=1767) [6] and SUSTAIN 6 (N=1648) [19, 20].                      a Unpublished data from the FLOW clinical trial report (data on file with Novo Nordisk; used with permission). The values are the means for diabetes duration, HbA1c, BMI, and eGFR and percentages for IHD and HF. The corresponding HbA1c values in the SI units are 58.5, 61.7, and 71.6 mmol/mol for RWE, FLOW, and SUSTAIN 6, respectively. BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HF, heart failure; IHD, ischemic heart disease; RWE, real-world evidence.
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